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® A device for ultrasonic sealing. 

@ The invention relates to a device for ultrasonic 
sealing, of compact constructional dimensions, con- 
sisting of a drive unit (1 ), a horn (7) with a long and 
narrow sealing surface (8), and one or more reaction 
bodies (9). The length of the device consists of a 
half wave length. 
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TECHNICAL FIELD 

The present invention relates to a device for 
ultrasonic sealing, comprising a drive unit con- 
nected to an A.C. current source, and a horn. 

BACKGROUND ART 

Conventiona] devices for ultrasonic sealing nor- 
mally consist of a converter, a booster and a horn. 
!n the corivsrtGr, an eidctiiu ubciiiaiion is convened 
into a mechanical oscillation, the booster is em- 
ployed to fix the system mechanically and boost 
the amplitude. In the horn, further amplitude boost- 
ing takes place, at the same time as the hom 
provides the desired sealing surface. These con- 
ventional, thoroughly well-tested ultrasonic sealing 
devices suffer, however, from the disadvantage of 
being relatively bulky. For certain practical applica- 
tions, it is desirable to realize an ultrasonic sealing 
device which requires considerably less space. 

Within the packaging industry which deals with 
packages of the single-use disposable type, it is 
common to seal laminates with thermoplastic or 
pure thermoplastic material. These seals are nor- 
mally carried out using heat or. when the laminate 
includes an aluminum foil, using induction heat. 
However, it Is desirable to be able to employ 
ultrasonic sealing, since this method does not re- 
quire a laminate which includes a metal foil. The 
conventional ultrasonic sealing devices have, how- 
ever, proved to be far too bulky. 

Small-scale ultrasonic sealing equipment has 
already been produced. However, these are rota- 
tion-symmetric and can only carry out spot-sealing. 
In the above-outlined application within the pack- 
aging industry, it is desirable to carry out trans- 
verse sealings of a certain length, i.e. a long and 
narrow seal. 

OBJECT OF THE INVENTION 

One object of the present invention is to realize 
an ultrasonic sealing device which is of consider- 
ably smaller dimensions than conventional equip- 
ment and which is capable of executing a long and 
narrow sealing joint. 

SOLUTION 

This and other objects have been attained ac- 
cording to the present invention in that the device 
of the type described by way of introduction has 
been given the characterizing feature that it in- 
cludes one ore more reaction bodies which, to- 
gether with the horn, constitute a half wave length. 

Preferred embodiments of the present inven- 
tion have further been given the characterizing fea- 



tures as set forth in the appended subclaims. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

5 

One preferred embodiment of the device ac- 
cording to the present invention will now be de- 
scribed in greater detail hereinbelow, with particular 
reference to the accompanying Drawings. In the 
10 accompanying Drawings: 

Rg. 1 is an outline diagram showing a device for 
ultrasonic sealing; 

Fig. 2 shows one embodiment of the device 
according to the invention; 

IS Fig. 3 shows yet a further embodiment of the 
device according to the present invention; 
Fig. 4 shows still a further embodiment of the 
device according to the present invention; and 
Fig. 5 shows the principle for the amplitude of 

20 the device. 

DESCRIPTION OF PREFERRED EMBODIMENT 

To be able to employ ultrasonic sealing in 

25 filling machines, a compact sealing device is nec- 
essary in which a uniform oscillation amplitude is 
maintained at the entire sealing surface so that an 
even and dependable seal along the entire trans- 
verse seam or joint will be obtained. 

30 Fig. 1 shows the principle of an ultrasonic 
sealing device according to the invention, which 
has compact constructional dimensions and is of a 
design which makes possible a unifonm and effi- 
cient sealing along the entire sealing surface. The 

35 device consists of a drive unit 1 of conventional 
type which generates the oscillation. In the pre- 
ferred embodiment, the drive unit consists of piezo- 
electric ceramic plates 2 which are disposed with 
interjacent conductive metal sheets 3, preferably 

40 manufactured from nickel or beryllium copper. The 
drive unit 1 moreover consists of a counter weight 
4 and the entire arrangement is mounted on the 
device by means of a clamping bolt 10. 

Alternatively, a magnetostrictive drive unit 1 

45 may be employed. The drive unit 1 is coupled to 
an A.C. current source (not shown). 

The plane beneath the drive unit 1 constitutes 
the nodal plane 5 of the device. The mechanical 
fixation of the system takes effect herein and the 

50 slightly bevelled edge 6 simultaneously serves as 
fixation edge and makes possible securement of 
the device. The securement of the device should 
be resiliently yieldable so as to compensate for 
certain residual oscillations in the nodal plane. 

55 Beneath the nodal plane 5, a horn 7 is located 
in which the amplitude boosting takes place. The 
horn 7 provides the device with its desired sealing 
surface 8. The shape of the horn 7 should be 
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tapering towards the sealing surface 8. This shape 
may, for example, be obtained in that the hom 7 is 
reduced, from its largest surface of extent at the 
nodal plane 5, with a curved side surface 1 1 to the 
sealing surface 8 as shown in Rg. 4. Alternatively, 
this configuration may be made to be exponential- 
like, i.e. be exponential or catenoid. The sealing 
surface 8 is preferably long and narrow in order to 
be able to achieve the desired transverse seal on a 
package blank. The sealing surface 8 is suitably 
provided v/ith cne or more yiouves where the ac- 
tual heating against the material takes place. Alter- 
natively, the back-up surface (not shown) may be 
provided with grooves, while the sealing surface 8 
is smooth. Yet a further alternative is to divide up 
the sealing surface 8 into two narrower mutually 
discrete but parallel sealing surfaces 8. Like the 
fixation edge 6. the horn 7 is manufactured from a 
light metal or light metal alloy, preferably alumi- 
num, but other metals such as titanium may also 
be employed. 

The device further includes reaction masses, 
so-called reaction bodies 9 which surround the 
drive unit. These reaction bodies 9 are similarly 
manufactured from a light metal, preferably alumin- 
ium, so that the horn 7, the fixation edge 6 and the 
reaction bodies 9 constitute a homogeneous block. 
Alternatively, these parts may be manufactured 
separately and subsequently assembled. The reac- 
tion bodies 9 may be of different configurations, 
but should be as large as possible and, in the 
preferred embodiment according to Fig. 2. they are 
therefore provided with a gently rounded surface 
facing the drive unit 1 . The reaction bodies 9 may 
be of exponential configuration which is similarly 
rounded facing the drive unit 1 , as shown in Fig. 3, 
or a curved side surface 12 as shown in Fig. 4. The 
reaction bodies 9 may also be designed as a 
completely continuous mass which wholly or partly 
surrounds the drive unit 1. 

By combining, in an appropriate manner, the 
configuration of the horn 7 and the design of the 
reaction bodies 9, the intention Is to obtain a reso- 
nance frequency which is as pure as possible, 
without disrupting elements from other resonance 
frequencies In the proximity of the frequency 
chamber. 

The above-disclosed ultrasonic sealing device 
according to Figs. 1 - 3 realizes a long and narrow 
sealing which corresponds to the length of the 
sealing surface 8. When a longer sealing surface 8 
is desired, a plurality of ultrasonic sealing devices 
according to the invention may be interconnected 
for additional length. Alternatively, longer devices 
may be manufactured, which then require slits in 
the horn 7 so as to compensate for the lateral 
oscillations which occur. However, a longer hom 7 
gives a more uneven amplitude at the sealing sur- 



face 8, which may result in an uneven seal. 

When the device according to the invention Is 
connected to the A.C. current source (not shown) 
via the drive unit 1 . the piezoelectric ceramic pack 
5 2 converts the electrically supplied voltage Into a 
mechanical strain which supplies energy to the 
horn 7 which, in such instance, begins to oscillate. 
When the horn 7 begins to oscillate, counter forces 
(counter oscillations) occur which are assimilated 
10 by the reaction bodies 9. In this Instance, a nodal 
plane 5 occurs between these oscillations which, in 
principle, consists of the fixation edge 6 of the 
device. 

Fig. 4 shows the amplitude of the device. The 
75 device constitutes a half-wave resonator with a 
centrally located nodal plane 5 where the amplitude 
is equal to 0. The entire length of the device thus 
consists of half a wave length. The device is 
dimensioned so that a common nodal plane 5 
20 occurs for each point in the device. The reaction 
bodies 9 must also be designed so that no un- 
desired oscillations occur. 

As will have t>een apparent from the foregoing 
description, the present Invention realizes a device 
25 for ultrasonic sealing which constitutes a compact 
unit which can execute a long, narrow and uniform 
seal. 

The present invention should not be consid- 
ered as restricted to that described above and 
30 shown on the Drawings, many modifications being 
conceivable without departing from the spirit and 
scope of the appended Claims. 

Claims 

35 

1. A device for ultrasonic sealing, comprising a 
drive unit (1) connected to an A.C. current 
source, and a horn (7), characterized In that 
the device further includes one or more reac- 

40 tion bodies (9) which, together with the horn 

(7). constitute a half wave length. 

2. The device as claimed in Claim 1, character- 
ized In that the drive unit (1) consists of 

45 piezoelectric ceramic plates (2). 

3. The device as claimed in Claim 1, character- 
ized in that the drive unit (1) consists of a 
magnetostrictive unit. 

50 

4. The device as claimed in Claim 1, character- 
ized in that the horn (7) has a long and 

narrow sealing surface (8). 

55 5. The device as claimed in Claim 4. character- 
ized In that the horn (7) has. from Its largest 
extent, at the nodal plane (5) to the sealing 
surface (8). a curved side surface (11). 
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6. The device as claimed in Claim 4, character- 
ized In that the horn (7) has exponential or 
exponential-like configuration. 

7. The device as claimed in Claim 4, character- s 
Ized in that the horn (7) has catenoid configu- 
ration. 

& The device as claimed in Claim 1 , character- 
ized in that the reaction bodies (9) are placed io 
so as tc surrouMu Ihti drive unit (1). 

9. The device as claimed in Claim 8, character- 
ized in that the reaction bodies (9) have a 
curved side surface (12). is 

10. The device as claimed in Claim 9. character- 
ized in that the reaction t>odles (9) are of 
substantially parallelepipedic configuration 
which Is somewhat concave towards the drive 20 
unit (1). 

11. The device as claimed in Claim 8, character- 
ized in that the reaction bodies (9) are of 
exponential configuration which is somewhat 25 
concave towards the drive unit (1 ). 

12. The device as claimed in Claim 1, character- 
ized In that a nodal plane (5) is defined by the 
region between the reaction bodies (9) and the 30 
horn (7). 

13. The device as claimed in Claim 10. character- 
ized in that the nodal plane (5) constitutes a 
mechanical fixation point. 35 

14. The device as claimed in Claim 1, character- 
ized in that the horn (7) and the reaction 
bodies (9) are of light metal. 

40 

15. The device as claimed in Claim 12. character- 
ized in that the light metal consists of alumin- 
ium. 

45 
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